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General 


By 1951 all the standard measuring instruments for temperatures) pres™ 
sure* density 9 volume and- electricity were available in the USSR, A 
great shortage of high precision instruments 9 however , continued to 
exist o These cannot be made either in the USSR or in the Soviet Zone 
of Germany# Before World War II the majority of measuring instruments 
were imported to the USSR from Germany* France* England and the USA, 

Some instruments werj£ also made in the USSR on US patent licenses o 
After World War II the Soviets collected German Instruments by the 
carload from East German instrument plants and from the various East 
German industrial and technical installations. Many of these instru- 
ments were distributed in a. more or less haphazard way to Soviet 
plants and research institutes without regard for individual require- 25X1 X 
ments. At the GIPKh Institute* for. example* 10 hygrometers* 

while the whole Leuna Plant had never used more than two. As late 
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as 1951 critical instruments still in boxes that had never 

be^n unpacked since 1946 • 



25X1X 


/ ^Sneral^tppTTcaTTon^^R^nre posx-war period the Soviets continued 
make their own standard instruments on foreign patents * but their 
quality was generally inferior to that of the prewar instruments* 
partly because of shortage of materials* and largely because of iwr 
proper assembly by pdorly trained technical personnel* The Soviets 
are putting special emphasis on the development of electronic instru- 
ments and in this particular field they seem to be rather ahead of 
the Germany# 


Conventional Instruments 

2 . 

25X1 X 

25X1 X 


25X1 X 



"Special” Instruments 25X1 X 

3* Aside from the conventional instruments used 
special instruments 


two were used at the GIPKh Institute in Leningrad* the third in the 
Soviet-sponsored laboratory at Leuna* 


three 

The first 25X1 X 


a* Electronic instrument for chemical analyses /sea Enclosure (c) 
Sketch 1 7* 

The milliammeter or millivoltmeter of this instrument had a piece 
of aluminum foil attached to the indicator needle in such a man- 
ner that it passed between two condenser plates when the needle 
moved* The current resulting from the change in capacitance is 
first amplified by a vacuum tube and then used to operate a relay 
switch* The instrument is sensitive to a change of 0*2-0* 3 milli- 
volts* and the condenser plates can be adjusted for minimum* 
normal or maximum swing of the needle. The instrument operates 
with very little delay and is especially good for use in chemical 
analyses where, for example, the rapid closing of a valve may be 
necessary to prevent an explosion due to excess oxygen. Since 
there is no friction when the aluminum foil moves into the elec- 
trostatic field of the condenser, the instrument requires little 
repair. Its defects are that it is a low resistance instrument 
and the magnets are not of uniform strength* 


b. An infra-red device for the measurement of the carbon dioxide 
content of a gas /see Enclosure (0) Sketch 2/t 

The gas to be analyzed is blown through the analyzer column, 
while a gas containing no carbon dioxide, such as nitrogen* is 
blown through the comparison column. Infra-red radiations pass 
v. down through the gas in these columns into the measuring chambers 

/, beneath* These measuring chambers are filled with pure carbon 

•v\\ dioxide (the gas to be determined in the test sample). Since 

some of these radiations are absorbed by the carbon dioxide in 
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J 


the ana'lyz or c olunth and; none by the gas in the comp&ri.SQUn column v 
the tempera&uitfc will be ’higher in' the measuring chamber r&pasatH' 
the c ompari a on colilran * This t emp erature di f f e^ra^ce in tfeoA Measur- 
ing chambers causes a resultant pressure differ^ n(tial ^wbtehdn 01 U ■' ■ 
turn produces a change in the Capacity of t£ie membrane ; condanSsr'.' 
oonneoted between these chambers « The radiations are interrupted' 
by a moving shutter, and the resulting variations, in temperature^ 
and pressure "cause an alternating voltage to be , irapoSbi^ v . 

direct Voltage 'of ' the condenser. This 'alternating voltage iis 
rectified, amplified, and read directly ' on a, vpltmeter which is 
calibrated in percentage of carbon dioxide. 


Apparatus for ‘testing the ignition 
closure (ODj/: •• v 


of rocket fuels /boo Bn- 





5X1 X 


25X1 X 


tests, one -co of 9$ percent nitric acid was dropped atone time 
from a special pipette into approximately the same amount of. tbistv • 
fuel placed.' in' aft’ open dish. The drop of acid passed through a ccMUji 
beam of light " focused oh a photoelectric cell, v/hioh was oonneoted 
to an oscillograph. The passage of the drop and the resulting* 
flash of the fuel appear as two pips oh ther straight line -produced* 1 
by the light'; beam on the screen of the oscilloscope . A second, ’ 

or time reference line is also produced at the 3ame time by a . ,•>>» 
tuning fork an "A " or an ^E” note) which activates ran 1 

induction coil attached fo the oscilloscope.. This,. line has l about lH i 
1000 vibrations per Vecond and is kept constant by the. vibrating $' 
tuning fork. Both lines are recorded on a. photographic film which-' 
runs in front of the screen at the rate of about? .*5 ft per :..second> 

By comparing the -two' lines , ie, by counting the number of ^yibra-^V',// 
tions on the time reference line lying between the, two. pii^o^oh^ t 
the line produced by the light beam, the ignition d^lay can jbeol / , 
cal cula ted to an as curacy of 0.001 of a sec ond. , . , A good » fuel had- , > 1 
an ignition lag* of about .015 of a* second.. ; } About-,, one . third',.- o$4<, 
the sample' fuelsr^tested consisted of a , mixture , of bensiol ooats/in^?; 
ing catechol (Breubcatecfhin) in solutiou# . T^iese solutions- were 


pale amber dn color \ however, I do hot ^ugw thei amount of ^catechol. 1 
they contained. ’The benzol-catechol samples .tested showed a slower 
ignition time than 1 the amines , but this may ^have bean due to thev,,/ 
poor quality of thb amines; available at that time*. Altogether;^- 
80 or 90 sample fuel 6* Were tested in some 3GQ to 4 00 tests. ’ tl/ " 




25X1 X 


a. 



5X1 X 


Ultra-violet, -X*-ray, and* radioactive sensitive measuring iastru-25X1X 

ments: 
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and Shortages 

- 4 * The Soviets do not make high grade precision instruments, nor are 

they made in the Soviet Zone of Germany, For practical purposes, the 
f. Soviet Zone ban now be considered as part of the TJSS$, and^^rtftkejf. 

in the one : area are likely to be reflected in the other,’ £he/©^ajS^«? v 

ing ins were nearly' dll' taken ; fib© a 25 X 1 X 
Leuna, .'H^^^^^^^ooevhlohhad been raa nufa c tur^^ji ' > theX 
Zone and < also some Soviet-made instruments, The 'nld^ 
ins lirnments^ made under US patents, were fair in quali^l^^f he; nfc#ar 
Soviet instruments, made mostly in Plant 288 at Leningrad^ ,gem- 
e rally of rather low quality when compared to the^lnstrdiei^tibed 
at Leuna. The latter were made exclusively by Hartmann ,en$ Srfttui M f 
Frankfurt a M, or produced at Leuna, The main reasons 'or the Quality 
"Of the instruments available to the Soviets can be summarized as ITaL-X.. 

••• low's t •; : V;' l 'V;, 

a. Scarcity of competent craftsmen* The Soviet scientific and tech- 
nical personnel are well-versed in scientific theory |> .but f there 
>■• • 10 - a great scarcity of skilled craftsmen to do the. .aAtus^'^x^? 

25 X 1 X frequent trouble in mounting^ 

either because the individual parts were ‘ assembled /W^b 3 ^^;.;lr ;,; bb» 
cause they did not fit properly. In the Soviet .fa 0 t^^#';wo^li * 
workers were utilized who frequently had no ieoh^io^^T^Tk%n$ ' 

■ Or any knowledge of the principles neoeseary to do 
work. Even where good measuring instruments are ( aVai^a>Ii^ ■; A‘ • • 

> labst difficult problem remains in making the propf.i...opriae| 4 lion» 

? ^.t(o the main switchboard, which may be hundreds of feet away from 
the instrument itself. In large ohemioal plants like "Lbuha * where 
connections have been added over a period of ©any .years/; the- prob- 
lems .of this nature have a very direot effect on the production. 

There are certain delicate tasks that neither the Soviets | : ;.no^' ^ 

cv -even the Germans of the East Zone can ; 'perform^.;'-''foi?.;e»^liii\ln« 
struments which require the soldering of gold bands'/ - 4 s-: staail ae 
0 . 01 - 0.02 mm thick and placed 1 mm apart to serve as 4 leotflesl 
^ conductors attached to moving ooils, can be sti^plled Pnly by 

> Hartmann, and Braun in Frankfurt. The Soviet training ’-iii'' bldbtroa- 

do e> however, is better than it was in. Germany.^ 15% 

■-■•f >otf the . workmen at GIPKh were able to repair ; an bscillcgapaph, " “ • 

while none at the Leuna Plant were able to do '^his 1 repair work. 


v * ' 


" \ . ■ 


c. 

25X1 X 


Inability to produce instruments having a high Ohm rSiistSnos's 
Host Soviet measuring instruments operate on low Oh^rseistanoe 
(from 50 to 200 Ohms), since the Soviet Zone cannot prdduoe in- 
struments with more than 200-300 Ohm resistance, ;.jhs'‘ ^sult is 
that ths end variation in Soviet instruments is arohnd one or 
even two peroent, whereas high grade German instruments used in 
adtanoed research, have only a 0 , 2% variation, *'• If , f#r example, 
an instrument of 100 Ohm resistance is connected with a thermo- 
element of nickel, one may have a one percent variation, or one 
millivolt, on a scale of 100 millivolts. That mean#* about a 4 © 
degree error in the temperature being measured, / : ' i;r 

Low quality of thermo-coupless X 

there was great difficulty in proour- 
l^^kerightkinTvTwlre : f or conductor wires or thermo-couples, 
formerly I G Farben required a precision of ‘ 0,1 percent variation 
fro© the value reoorded by the use of a standard wire* for large- 
scale production it is absolutely necessary to always have. exactly 
the same wire, or the whole production will become hon-uniform due 
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4 j.to incorrect temperatures. The problem ofunifona wlire ia quite 
serious when it is remembered that some hundred furnaces may be 
s ^producing at the same time, or when you consider the faet that 
i over the years thousands of meters of wire have boen^added and 
, that the temperature measurements are : based on -a, fixed quality 
qf wire* Good wiring material dsed to come to LeWa feom a fac- 
tory in Herne, Westphalia, in the British £one Of ^Gerafeny. Now 
;-that this material is no longer obtainable^ the heuna people 
o have to resort to makeshift solutions* They chavf^b .fall back 
v -ri on the use of wire furnished by a factory i|i Hettstfd^® hear 
Halle* This plant used to make only copper v wire ,',but^;«ayy Vin 
time, be able to produce nickel wire. There; is no factor^ in 
\ .$he. Soviet Zone which can make wire that varies - less- than $*5 
percent from the old standard wire used for theyws^OOUpletti /’ 

The Leuna people were also forced to take $Id*fcvbdt good, quality 


, , lead wire, remove the insulation, and use the •■wife' for the thermo- 
couples in the furnace, while new wire of poor quality Was used to 
connect the thermo-couples to the measuring.^ In this 

■ way Leuna hoped to be able to carry on for about one year on their 
t reserve wire* After that a crisis wilJL develop unless the proper 
. nickel- chrome wire can be procured. In the USSR the wire used 
for thermo-couples is not very good either and. only reaches a 
* c • prfcisiou of 0*5$ minimum variation from the standard* The ad- 
•^^Va^tage of this wire over that made in the Soviet ' Zone IS that 
,^'JLt is. more or less constant. .■ 


Inability to produce small, resistance thermometers* Resistance 
thcrD|ome,ters, capable of measuring temperatures frosa^ minus 200 
to plus 500 C are used in chemical processes.; It in naturally 
vdesirable to make them as small as possible so as, to measure the 
temperature of liquids or gases in one particular spot* They 
. arer usually cgnstructed having a standard 100 GM: resiftanoe 

pleasured at 0 C. For best results they are of 0*0*5 mm plati- 

^npaafi re which is not available in the Soviet J5one* * Leuna used 
; to get this wire from the Heraeus firm, located at EanhU near 
Frankfurt a M* Leuna still has some stocks pf^platinjm wire, 

.. bujb they oan no longer get it from the West j they 25X1 X 

varied to do so, however. On the other handfi good rdsist- 
,; t %nc,e .thermometers are very small, about the ^a" : mdtch, 

Xi and,: C.an easily be smuggled across the border.* To oretifve the 
p' ahartage of resistance thermometers, the ; be$$n 

winding them on mica (Glimmer), but here again* the. abtehcre jff 
-snail ^platinum wire leads to the making of larger thermfcme|prs , 
since; ’the Ohm resistance of an instrument must alwayabe the’' 
eape and more of a larger wire is required t 0 •. give- cbrt&in 


ref istaneCi I» th e USSR resistance thermometers are about as 
pencils, 

(The Soviets make many other kinds of thermometerft eudh r aC } the 
JPoxboro type using nitrogen gas, ether, petroleum, nerctiry, eto, 
I: .as., the expanding agents. They also make glass thermometers of 
sizes and shapes.) ,c • .* ,*v . 


' j. *.* ** ' s ' - • . 

.. Shortage of good springs and bearings: No steal springs for in* 

, struments are made in the IJSSR. They do make, b rones {Rctguaa) 

^.coil springe, but these contain copper and zinc, and are not 
. resistant to ammonia and other chemicals, and henoet arc of lim- 
( itfd use only* the Soviets^ were planning 25X1 X 

steel spring production, 

that the machine and measuring instruments plant of Schaeffer 
and Budenberg, SAG, Magdeburg, would be the logical place* Most 
of the Soviet instruments, like the German, have moving coils 
which are attached to an axis, supported by agate bearings. 
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25X1 X all German stone bearings weye out in 

J Idar-Oberstein, northeast of Kaiserslautern* The Hartmann and 

Braun instrument plant used to get their hearing stones fyora 
ldar~0berstein. Bitterfeld, in the Soviet Zone* made synthetic 
hearing stones by means of an electric arc, hut they too weye 
sent to Idar-Oberstein for cutting* I do not know of any syp- 
thetio hearing stones, or plant for cutting such stones, in the 
USSR, nor do I know the source of the hearing stone* which a*S 
now used in the USSR, ^^^^^■they are prohahly ttPWing thejn 
from Bitterfeld. 25X1X 

Procurement and Repair 

T ' 25X1 X 

4* about 

cent of the instruments available were from dismantled factories in 
the Soviet Zone, 25 percent were of US origin, and 5 percent were $f 
Soviet manufacture. later, the same percentages applied* but the 
German instruments were of new manufacture, having been j^odnoed by 
_jbhe various Soviet- controlled instrument plants at Magdeburg, Chemnitz 
and Quedl inburg# (Most of the former Soviet-controlled firne, SA§, 
incidentally, are now referred to by a new name; for example, "Stoat* 
liche Geraetebau AG, Magdeburg”— State Instrument M&nxif &0 tUTOr » TMS 
indicates that they are state-owned, but does not specify Whether 
"state” refers to the BUR or the USSR!) 


5* On the older instruments the lettering on the name plat** was usually 
in Latin or English characters; on the new ones, even When they CAM* 
from German factories, the lettering was in Russian* AMOTlhHJ 25X1 X 
for instance, the name plate on a galvanometer which bore the in* 
soription "Bokazovich Galvanometer Utikelen, Gereteba^ 

(itecording galvanometer, built-in), all in Russian let toy** fj|# 

Russian letters were also used to express international unit* such 
as volts, amperes, watts, etc, but the name plates newer 
any plant name or serial numbers, except the plant number, WWb 
*2awod 288", which referred to an instrument plant in Leningrad* 



7- The instit^e had a quota for repairs, but it took about souths 

before an instrument which had to be sent out for repair* was returned* 
The pcactioe of "black market repairs", that is outside of official 
channels, warn strictly prohibited but extremely prevalent,, jp several 

25X1 X 
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8, The Soviets have excellent State catalogs for measuring instruments. 

Xhere is one catalog for each category of instruments , such as thermo* 

"M meters, voltmeters, and pressure gauges, These catalogs are more 
complete than those we had in Germany* They show more standardised 
and interchangeable instruments, while the German equivalents showed 
more instruments with minor differences in size and construction. 

German firms under Soviet oontrol now build instruments showr^iirthe 
/ Soviet catalogs in conformance with the Russian standard# 2bX1X 

25X1X HHBHH a Soviet book on instruments which was used extensively at 
the Institute, It contained a listing and description of all the 
standard instruments produoed by suchfirmsasFoxboro , ' Siemens , 

Schaeffer & Budenberg* and others, this was mostly 25X1X 

a Russian copy or translation of the oat^cor^araed in the instru* 
mant oatalogs of these foreign firms# 


-end* 


Enclosures? 

(A) Measuring Instruments used in Large Chemical Plants 

(r) Reproduced Pictures of Instruments used at GXPKh 

(c) Sketch 1 Electronic Instrument for Chemical Analyses 

Sketch 2 Infra-red Device for Measuring Carbon Dioxide Content 
of a Gas 

(D) Apparatus for Testing Ignition Lag of Rocket Fuels 
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MEASURING INSTRUMENTS USED IN LARGE CHEMICAL PUNTS $ 


I Temperature Meters and Regulators 
A. Types; 


'I 

I 


1. Telethermometer--based on a manometer measuring device for use 
up to +500°C. 

2* Resistance thermometer with Wheatstone bridge circuit and 

millivoltmeter or electro dynamometer reading (copper, nickel, 
iron, and platinum resistance wires used). Temperature range 
from -200°C to +500°C. 


3* Thermo-couples as follows: 

Iron-constantan 
Copper-constantan 
Nickel-nickelchrome 
Platinum-platinum rhodium 


up to 600°C 
up to 500°C 
up to 900°C 
up to l600°C 


The reading is on a millivoltmeter, thermograph, compensa- 
tion apparatus, or signal instruments* 

4* Pyrometer and pyrido-pyrometer 

Reading on a millivoltmeter and temperature range from 500° 
to 5000°C. 


5* Tube regulator (expansion principle) 


B* Uses: 

The instruments enumerated above were used in all large chemical 
plants with the exception of those requiring special instruments 
due to danger of explosions as, for example, in plants where 
hydrogen is used. In these cases manometrical thermometers are 
used, since they operate without electric impulses. All the above in- 
struments can -also he modified to operate as pneumatic or mechanical 
regulators, and can be furnished with signal or alarm devices. 


C. Manufacturers: 

Measuring instruments, switchboards, auxiliary devices, etc, for 
the above instruments 1 through 4 were manufactured and installed 
by the following firms: 


Hartmann & Braun 
V . I C Eckardt' 

Mangels 

1 Schellhase & Co (GST) 

Askania 

Schaeffer & Budenberg 

Siemens 

Foxborol 

Brown J 

Steinle & Hartung 

IG Farben Plant Control Offices 


Frankfurt/llain 
Stuttgart 
Leipzig 
Berlin 
Berlin 
Magdeburg 
Berlin 
(USA and 
*\soviet Union 
Quedl inburg 
Hoechst, etc 


II Quantity Measuring Instruments and Regulators 


A* Types:- 


1 * 

ENCLOSURE 


U-shaped manometers and flowmeters, 
and operated up to 120 atm pressure 


(A) 
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2* Level difference indicators* These were made of 72A steel, 
with magnetic indicator , and operated up to 2J0 atm (non- 
recording) . 

3* Ring manometers — low pressure type up to 6 atm; high pressure 
type up to 700 atm* They measure liquids (including propane, 
ammonia, etc), gas, steam, and other chemicals, provided they 
are not corrosive and do not reaot explosively with the blo^lc- 
ing liquids in the instruments* These blocking liquids may 
be oil, carbon tetrachloride, water, mercury, etc. 

4. Pressure difference recorders: 

a* Direct recording (sealing ring) 

b* Magnetic transmittal 

c* Inductive transmittal 

d. Diaphragms for low pressure 

(a, b, and c can be used up to 350 atm pressure* For liquids 
flowing 3 l/h or gases flowing 30 l/h, use instruments as 
under 3 above*) 

Regulating shutters, regulating tubes, and venturi tubes are used 
as throttling devices in conjunction with the above instruments, 
depending upon the product to be measured. Armatures and connect 
ing lines must be installed carefully arid accurately to assure 
proper measuring control* 

5* Other quantity meters* 

a* Piston meters fox' liquids (app 30 cbm/hj supplied by 
IC Eckardt, Stuttgart) 

b* Oval wheel meter for liquids (app 100 cbm/hj supplied by 
Dopp & Reuter) 

c* Woltmann meter for liquids (supplied by Woltmann, Berlin) 
d. Gas meter (supplied by Pintsch, Berlin) 

e* Greefe meter and rota meter (floating lift with inductive 
transmission; supplied by IG Farben for own manufacture) 

Use of these instruments same as for 3 above. 


B. Manufacturers: 

IG Farben (for own manufacture) 

Bopp and Reuter 

IC Eckardt 

Junkers 

Askania 

Debro 

Hartmann & Braun 
FoxboroT 
Brown J 

ENCLOSURE (A) 
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Hoechst, Leuna, etc 

Mannheim 

Stuttgart 

Dessau 

Berlin 

Stuttgart 

Frankfurt 

f SA and 

oviet Union 
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in Brea Bure Meters and Regulators 
A* Types : 

1* Micromanometers from 0-10 mm HgO (also recording) 

2* Manometer with diaphragm or membrane 0-30 kg/cm 2 

2 

3* Manometer with Bordon spring, 0 to 1000 kg/cm 
4* Manometer with 10 safety spring, 0 to 2000 kg/cm 2 
5* Pressure difference manometer 
6. Vacuum manometer 

(All above mentioned manometers can be built as instruments for 
registering, recording, telerecording and signaling, as well as 
for regulating*) 

7* Air controlled manometer (manufactured by IG Parben) 

8* Air controlled difference manometers (manufactured by IG 
Parben) 

B* Uses: 


The manometers mentioned above can b© used for almost all chemical 
products and gases. If the gases or chemical products are aggres- 
sive, intermediate membranes or blocking liquids or V2A armatures 
must be used. 


C. Manufacturers: 


Special firms for the production of manometers are: 


Askania 
IC Eckardt 

Schaeffer and Budenberg 
IG Parben (for own manufacture) 


Berlin 

Stuttgart 

Magdeburg 

Leuna 


Special firms for the production 
tors: 

Hartmann & Braun 
Askania 

Schellhase and Co (GST) 

Debro 


of vacuum recorders and regula- 


Prankfurt/Main 

Berlin 

Berlin 

Stuttgart 


IV High Level Indicators and Regulators 


A* Types: 1 

!• Ring manometers using mercury and measuring up to 700 atm 
pressure or 0 to 5 a of liquid. 


2* Pressure difference meters which are automatic, magnetic, 
and inductive, operating up to 350 atm with a liquid height 
of G to 10 m. 


EK CLOSURE (A) 
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3. Float recorder, also automatic , operating up to 25 atm; 
liquid height of 10 m. 

4* Fxill float recorder with suspended spring (IG patent), and 
with inductive indication on millivoltmeter reading, with 
liquid height up to 3 ou 

5* Pressure difference meters made of V2A with magnetic trans- 
mittal* 

6. Pfleiderer tube (for boiler houses) 

7* Indicators (stationary) with photocell and inspection glass, 
operating up to 250 atm. 

B* Uses: 

All pressure meters can be installed as instruments for register- 
ing, alarming, recording and regulating. With corrosive products, 
the same precautions should be used as mentioned in III B above. 
These instruments are used to measure the same products as indi- 
cated in IT A 3 above. For liquid gases, eg, propane, ammonia, 
etq,. the floats should be in the container of the product which 
is measured, since boiling of the liquid can lead to large errors 
in measurement • 

G ♦ Manuf a c t ur e r s : 

Manufacturers of the above instruments are as listed under II B» 

Most of the pressure meters, however, were manufactured in the 
Control Shops of the IG Farben plants. 

■V Ana ly s is Inst r urgent s 

A. Types, uses, manufacturers: 

1. Oxygen measuring instruments and recorders 
0-1$ and 0-8 $ 0 2 in Ng, Hg, C0 2 

The gas sample is passed over a catalyst which causes the 
oxygen to combine with some other element, and the temperature 
increase is measured by a thermo-battery (crude measurement). 

2. Oxygen, carbon monoxide, and hydrogen measuring instruments 
and recorders, for gas mixtures containing 0-0.1$ 0^ (same 
as above, except that the heat determination is by a Wheat- 
stone bridge. Sensitive measurement.) 

3. Oxygen measuring instrument for mixtures of 0-1$ and 0-100$ 
oxygen in almost all gases including acetylene, but not in 
nitrous oxide. The measuring principle is a magnetic recorder 
of a Wheatstone bridge (ring chamber method.). 

Instruments in 1-3 above have only 20-30 seconds recording delay. 

4* Oxygen, carbon dioxide, sulphur dioxide, carbon monoxide, 
and hydrogen measuring instruments on a mechanical or volu- 
metric basis for measuring mixtures from 0-3$ and from 0-100$ 
of these gases. The analysis of these gases is based on their 
combustion and resulting absorption, then measuring the decrease 
in volume. These instruments are used in all cases where the 
speed of recording is not essential, as the recording delay is 
2*5 to 3 minutes. 
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5* Hydrogen, carbon dioxide, and sulphur dioxide measuring in- 
struments* From 0-1$ and from 0-20$ of the above constitu- 
ents of the gas to be analysed* These instruments operate 
on the principle of the heat conductivity of the gas to be 
analyzed in comparison with that of air* Manufacturing 
firms are IG Farben, Siemens, Hartmann & Braun, Askania* 

These instruments are used mainly in boiler houses and for 
fuming gases, as well as for determining hydrogen in the 
ammonia synthesis process* 

6# Upas gas recorder (infra-red recorder). This is mainly for 
measuring carbon monoxide in concentrations of 0-6.1$. The 
measuring principle is based on the absorption of infra-red 
radiations by carbon monoxide. It is used in almost all 
technical and synthetic gas analysis and is manufactured by 
IG Farben, Pollux in Ludwigshafen, and Hartmann & Braun in 
Frankfurt aM* 

7* Density recorder for gases (IG). These are of two types; 
those with electric valve control (IG, Leuna) and those 
with mechanical valve control (IG Oppau). The measuring 
principle is based on the speed at which the gas goes through 
a narrow tube as compared to that of air through a similar 
tube* The recording delay is about two minutes and there is 
considerable interference if the gases are not pure. 

€• Density recorder. for gases* This is based on the principle 
of the lift on a glass sphere floating inside an upright 
glass tube through which the gas is passing. The recording 
is achieved through a magnetic coupling. It is used with 
almost all gases provided the base gas keeps its gaseous 
form at normal outside temperatures* It can also be used 
as an analysis recorder* These instruments are manufactured 
by Pollux, Ludwigshafen* 

9# pH meter recorder 
Measuring principle: 

a* with standard antimony electrode directly on high 
resistance millivoltmeter 

b* with glass electrode over compensation amplifier 

It is used for measuring the /f?$ r #$8ifentration in waste 
waters, for boiler feed water purification, for control in 
the production of catalysts, etc. These instruments are 
manufactured by IG Farben (for their own use) and by Hart- 
mann & Braun (Frankfurt aM)* 

10# Concentration meter. These operate on the electric conduc- 
tivity between two electrodes and with an alternating current 
bridge or photoelectric compensation apparatus to determine 
the current. They are used for the preparation of salt 
solutions, etc, and are manufactured by IG Farben (for their 
own use). 

11* Titration instruments (for example, instruments for titrating 
sulphur trioxide)* These instruments depend for their opera- 
tion on the change of color produced as, for example, when 
sulphur trioxide comes in contact with glucose and iodine solu- 
tion to give a blue color* The color change is then trans- 
mitted by a photocell to a recording apparatus. These instru- 
ments are manufactured by IG Farben (for their own use). 
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12* Calorimeter (heat value recorder). The gas whioh is to be 
measured is burned underneath a calorimeter and the heat 
liberated is reoorded by a thermo-battery submerged in water. 
The difference in temperature between the inooming and out- 
going water determines the heat value of the gas. This in- 
strument is used tp determine the heat values of almost all 
combustible gases. It is manufactured by Junkers , Dessau# 

VI Other Measuring Instruments and Regulators 

The following measuring instruments are special instruments whioh 
are manufactured by IG Farben, Leuna, in small quantities only, and 
whioh may show certain differences in the individual pieces. 

Dosing devices for liquids 

Automatic analysers 

Steam pressure recorders 

Thrust recorders 

Drop counter with photocell 

Density meters with photocell (for liquids) 

If desired, almost all measuring instruments oan be remodeled as 
registering, recording, alarm, telereoording, or regulating instru- 
ments. 

VII Comments on the Installation of Instruments 

The most serious mistakes in the technology of measurements develop 
through faulty installation. Therefore, the directing engineer must 
be a well-experienced man in electric thermo-measuring installation, 
in order to handle short oirouit of the measuring lines caused by 
moisture and/or aoidic air* faulty contacts due to corrosion* contact 
resistance * defective switches* eto. He must also have enough ex- 
perience with mechanical measuring instruments to be able to correct 
leaks in the measuring lines and valves* wrong placement of the slid- 
ing throttle valves* explosions due to unsuitable tubing material* 
faulty placement of the measuring lines in the use of quantity meters 
such as flow 1*10* wrong sealing* corrosion* eto. 
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General 


1. By 195T all the standard measuring instruments for temperature 9 pres- 
sure, density, volume and electricity were available in the USSR, A 
great shortage of high precision instruments, however, continued to 
exist . These cannot be made either in the USSR or in the Soviet Zone 
of Germany* Before World War II the majority of measuring instruments 

were imported to the USSR from Germany, Prance, England and the USA. 

Some instruments were also made in the USSR on US patent licenses. 

After World War II the Soviets collected German instruments by the 
carload from East German instrument plants and from the various East 
German industrial and technical installations. Many of these instru- 
ments were distributed in a more or less haphazard way to Soviet 25X1X 
plants and research institutes without regar d for ind ividual require- 
ments. At the GIPKh Institute, for example* hygrometers, 

while the whole Leuna Plant had never used mor^xneui two . As late 
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as 1951 critical irS^il^bnts still in boxes that had never 

-*/ be?n unpacked since 194 & 


/. 



general application* In the post-war period the Soviets continued 
make their own standard instruments on foreign patents, but their 
quality was generally inferior to that of the prewar instruments, 
partly because of shortage of materials, and largely because of im- 
proper assembly by pdorly trained technical personnel* The Soviets 
are putting special emphasis on the development of electronic instru- 
ments and in this particular field they seem to be rather ahead of 
the Germany. 

25X1 X 

Conventional Instruments 



"Special* 1 Instruments 


25X1 X 


two were used at the GIFKh Institute in Leningrad, 
Soviet-sponsored laboratory at Leuna* 


the 


The first 

third in the 


a* Electronic instrument for chemical analyses /&&& Enclosure (c) 
Sketch if t 

The mi 1 11 ammeter or millivoltmeter of this instrument had a piece 
of aluminum foil attached to the indicator needle in such a man- 
ner that it passed betv/een two condenser plates when the needle 
moved* The current resulting from the change in capacitance is 
first amplified by a vacuum tube and then used to operate a relay 
switch* The instrument is sensitive to a change of 0* 2-0*3 milli- 
volts, and the condenser plates can be adjusted for minimum, 
normal or maximum swing of the needle* The instrument operates 
with very little delay and is especially good for use in chemical 
analyses where, for example, the rapid closing of a valve may be 
necessary to prevent an explosion due to excess oxygen* Since 
there is no friction when the aluminum foil moves into the elec- 
trostatic field of the condenser, the instrtoment requires little 
repair. Its defects are that it is a low resistance instrument 
and the magnets are not of uniform strength* 


b. An infra-red device for the measurement of the carbon dioxide 
content of a gas ^see Enclosure (C) Sketch 2ft 


The gas to be analyzed is blown through the analyzer column, 
while a gas containing no carbon dioxide, such as nitrogen, is 
blown through the comparison column* Infra-red radiations pass 
down through the gas in these columns into the measuring chambers 
beneath. These measux'ing chambers are filled with pure carbon 
dioxide (the gas to be determined in the test sample). Since 
some of these radiations are absorbed by the carbon dioxide in 
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the analyzer coluiriii,"' arid ; none by the gas ,in the comparison column, 
the tempera&ustfe v;ill he /higher in' the measuring chamber, fe©nieath. 
the c ompar i s on ' c olttmn * • This temperature differ ajio© in; Measur- 
ing chambers causes a resultant ‘ pressure dijf f erpntial vSrbteKvdn.^ni 
turn produces a change in the Capacity of tjhe membrane,; eandenber^ 
connected between these chambers* The radiations aye iut^rrupited' 
by a moving shutter,- and the resulting varia^iops. in tempearatum' 5 
and pressure* cause an alternating voltage to be imposed- -gnvihfca 
direct voltage p of' the condenser* This alternating yolt4get is 
rectified, amplified, and read directly r on a, ,VQltra®i©r which is 
calibrated in percentage of carbon dioxide. 

Apparatus for 'testing the ignition lag olf rocket fuels /poe En- 
closure / " s 


25X1 X 


25X1 X 


While working for 'hr Franz Scheuer in the SMA laboratory at Leuua 
in September of 1~T | 

tests, one oo of 98 percent nitric acid was dropped at one time *v 
from a special pipette into approximately the same amount of tb&tv 
fuel placed? in? ah' open dish. The drop of acid passed through a 
beam of light focused on a photoelectric cell, whioh was connected 
to an oscillograph* The passage of the drop and tho resulting* t. 
flash of the fuel appear as two pips oh the .straight line; produced 1 
by the light' beam on the screen of the oscilloscope.' A ’Second," 
or time refe rence line is also produced at the same time by a ; . " -4* 
tuning fork an "V* or ‘.an note) which activates inn 1 

induction coil attached fo the oscilloscope*. Thfs, ; line has iabouttj 
1000 vibrations per -second and is kept constant by the vibrating f 
tuning fork* Both lines are recorded on a photographic film which- 
runs in front of the screen at the rate of about. *5 ft per hecondf* 
By comparing the --two ‘ lines , ie, by counting the number of ?yibra<»i 
tions on the -time reference line lying between the, two. pi^-b^v f 
the line produced by the light beam, the:" ignition delay, can Jpeod, / 
calculated- to an accuracy of 0*001 of a second, ^ A good .fueixhad'? /- 
an ignition lag-- of about *015 of a' second* ..About , pno thirds of 
the sample, fuelsptested consisted of a . mixljuye , of bensoloontain^ 
ing catechol (Brefikcateohin) in solution* .'Tfiese ^olutlona; were 
pale amber in color? however, I do hot know the amount of catechol 
they contained* ’ The- benzol-catechol samples tested showed a AoWer 
ignition time than the aitines, but this may ^ have been due to thev..^ 
poor quality .of thb amines ' available at that time*. Altogether ><v 
80 or 90 sample fuels Were tested in some 5QG to AGO teats. I • 


■ i ■*' 


fci; : 
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d. Ultra-violet, X-ray, and-radioactive sensitive meaeurirvg instru- 

meats: 
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D yffote and Shortages 

-4* $he Soviets do not make high grade precision instruments , nor are 

they made in the Soviet Zone of Germany# For practical purposes, the 
/ Soviet Zone can now be considered as part of the USSR, and,, shortages 
in the one area ar^like^^t^b^refle^ed in the other# iphe . m©aBu£«r 
25X1 X were nearly all takenfrom,^ 

( Leuna# ... which had been manufactured ; in , the 

| EaWt Zone and also some Soviet-made instruments# The cldeir Soviet 

instruments* made under US patents, were fair in qua 1 i ty# The new er 
SQ^iet instruments, made mostly in Plant .288 at Leningrad, ?w©re gen- 
erally of rather low quality when compared to the instrument used 
at Leuna* The latter were made exclusively by Hartmann |thd Staxm 
Frankfurt a M, or produced at Leuna. The main reasons for the Quality 

^of.the instruments available to the Soviets can be summarised as fol- 

lows: ; . . ' •' " -V ; 


25X1 X 


b. 


25X1X 


Scarcity of competent craftsmens The Soviet scientific and teoh- 
nical personnel are well-versed in scientific theory, but there 
is a great scarcity of skilled craftsmen to do the actual work. " 

frequent trouble in mounting instruments, 
either because the individual parts were assembled wrohg, f Vfr 
cause they did not fit properly# In the Soviet .faetd;^ 
workers were utilized who frequently had no t0chnioj^|;33^.a|i^^ ‘ 
or any knowledge of the principles necessary to do 
work* Even where good measuring instruments are avail able,;' al- 
most difficult problem remains in making the proper nbnnebtiona 
■7. to th® main switchboard, which may be hundreds of feet away^froa 
the instrument itself. In large chemical plants ;iike;"L£tute " there 
connections have been added over a period of many y$ars , the. £rbb- 
leas of this nature have a very direct effect on the production# 
There are certain delicate tasks that neither the Soviets, noi? 
even the Germans of the East Zone can, perform. / For examplb> in- 
struments which require the soldering of gold bandeV-ae stall as 
OtOlrOtOS mm thick and placed 1 mm apart to serve as ilectrioal 
‘ conductors attached to moving coils, can be supplied; Only by* 
Jfertmann, and Braun in Frankfurt. The Soviet ttalniig-ih' fclebtron- 
ics^. however, is better than it was in, Germany. . 1 TMt 1 %baiaj>i» , .. 15# 

; jof the workmen at GIPKh were able to repair an 'bscPilograph, ' ,r : 
while none at the Leuna Plant were able to do ;thie,^paii .wor4:. ' 

Inability to produce instruments having a high Ghm rdfcistancei 
Soviet measuring instruments operate on low roeifttanp© 
(from 5© to 200 Ohms), since the Soviet Zone cannot produce in- 
struments with more than 200-300 Ohm reals tahbe * ; $ hi F© sul t is 
that th« end variation in Soviet instruments is around one or 
-■ even two percent, whereas high grade German instruments used in 
advanced research, have only a 0*2$ variation* n If, f&r example, 
an instrument of 100 Ohm resistance is connected with a thermo- 
element of nickel, one may have a one percent variation, or one 
millivolt, on a scale of 100 millivolts# That mean S'- about a 4® 
degree error in the temperature being measured* 25X1 X 


Low quality of thermo-coupless 

there was great difficulty in procur- 
ing the right kind of wire for conductor wires or thermo-couples* 
Formerly I G Farben required a precision of 0#1 percent variation 
from the value recorded by the use of a standard wire. &or large- 
scale production it is absolutely necessary to always ha we exactly 
the same wire, or the whole production will become non-uniform due 
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. v ; to iocorreot temperatures. The problem of uniform wire is ouite 
”V - serious when it is remembered that .some hundred furnaces may be 
v -M, producing at the same time, or when you consider the faot that 
' V ‘ ; over the years thousands of meters of wire have been gilded and 
/ that the temperature measurements are based on fixed quality • 

qf wire* Good wiring material Used to come to LeUna from a fao® 
tpry in Herne, Westphalia, in the British £on© of ’Ge^ioaany* Now 
, t .. . -that this material is no longer obtainable, the. v Iieuaa people 
;t ,, ; have to resort to makeshift solutions. They have ? , ‘to fall back 
. * r .^ riOn the use of wire furnished by a factory in Eettste&t* hear 
Halle. This plant used to make only copper v wine $ 
time, be able to produce nickel wire. There, is no faotory in 
\-; 0 \ the Soviet Zone which can make wire that varies leas than 1*5 

percent from the old standard wire used f opothey»©*couplefii* r 
vfv* fceuna people were also forced to take ; qld*&bdi good, quality 

lead wire, remove the insulation, and use -the "wire 1 for the thermo- 
JL couples in the furnace, while new wire of poor quality Was used to 
connect the thermo-couples to the measuring-lnstrxuaont^ In this 
^ r . ; . .way Leuha hoped to be able to carry on for about one year on their 
. ... reserve wire. After that a crisis will develop unless the proper 
•• ;• nickel- chrome wire can be procured. In the USSR the wire used 

for thermo-couples is not very good either and. only reaches a 
“ ,, c , precision of 0 . y/o minimum variation from the standard. The ad- 
. , iVa^age of this wire over that made in the Soviet 1 Zone id that 

1 0 .ji’JLt %&. more or less constant. 

,.4 Inability to produce small, resistance therm, ometerSt Resistance 
ih# ri$eme,t erg , capable of measuring temperatures ••’from 'minus 200 
v ... r , , to plus 500 C are used in chemical processes. It, Is- naturally 

.desirable to make them as small as possible so as to measure the 

t> temperature of liquids or gases in one particular spot* They 

arer usually cgnstructed having a standard 1QG Gh&ft resistance 
' :1 ; ineasured at 0 C. For best results they are of sou plati- 

&->o &3P* wire? which is not available in the Soviet? # one* teuna used 
v-:- ( to get* this wire from the Heraeua firm, located at Hanhu near 
:V . Frankfurt a M. Leuna still has some stocks of platinum wire, y 

.;] Kj ; ^ut they can no longer get it from the West j they 

varied to do so, however. On the other -handy! godd XSeiet- 
f ,,; ;i ^^nqe .thermometers are very small, about t he . - s 1 21$ ? jo £ * a teat c h , 

5 .- LXi and &an ;■ easily be smuggled across the border. To relieve the 
g-ap, ; |3 heritage -of resistance thermometers, the Sqv^ty^o^^iiiaw begun 
.winding them on mica (Glimmer), but here again* .that mbSehce pf 
-j (U .v.|aa^J platinum wire leads to the making of larger therptbmb$>f rs , 

/^ {! aipce; the Ohm resistance of an instrument must alwaywr be the*' 
r: s ( aa\e and more of a larger wire is required t o give certain 
or y 4¥ "'r® a I 8 ^ fikn<38 ' lu t he USSR resistance thermometers are about as 
pencils, 

(The Soviets 

r JPoxboro type using nitrogen gas, ether, petroleum, aercUry, etc, 

• expanding agents* They also make glass thermometers of 

, ^1^ sizes and shapes.) c; ■ ■ - 

e. Shortage of good springs and bearings; No steel springs for in- 
struments are made in the USSR. They do make bronee (Roiguse) 

.4 i , coil springs , but these contain copper and zinc, and are ndi 
resistant to am monia and other chemica ls, and hene&.ar© oflim- 
25X1 X ited use only, the Soviets were planning 

. steel spring production, 25X1 X 

that the machine and measurSi^^iStrument^plan^o^Sohaeffe^™ 
and Budenberg, SAG, Magdeburg, would be the logical pl&oe* Most 
of the Soviet instruments, like the German, have moving coils 
which are attached to an axis, supported by agate bearings. 
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/ 25XTX^^^^^^^^^^"lIearXy all German stone bearing® were out; in 
/ Idar*Oberstein, northeast of Kaiserslautern. The Hartmann and 

Braun instrument plant used to get their hearing stores fpom 
Idar-Oherstein. Bitterfeld, in the Soviet Zone, m§< 9 synthetic 
hearing stones by means of an electric arc, hut they to© were . 
sent to Idar-Oberstein for cutting. M not know ©f W p- Z5A1A 
thetio bearing stones, or plant for cutting such stent#, in the 
25X1X USSR, ^ow the source of the bearing stoat# Which ere 

now used in the USSR. i ■ l are probably teeiiying them 

from Bitterfeld. 25X1 X 


Procurement and Repair 


25X1 X 


4. about 

cent of the instruments available were from dismantled £ stories in 
the Soviet Zone, 25 percent were of US origin, and 5 percent were ©# 
Soviet manufacture. later, the same percentages applied* but the 
German instruments were of new manufacture, having been produced fejjf 

the various Soviet-controlled instrument plants at Magdeburg, Sbennit# 

and Quedlinburg. (Most of the former Soviet-controlled firm#, SA&t 
incidentally, are now referred to by a new name 5 for example ^ "Siu&t* 
liche Geraetebau AG, Magdeburg”— State Instrument Ma nuf © f * fMi 
indicates that they are state-owned, but does not specify Whether 
"state” refers to the DDR or the USSR!) 


5* On the older instruments the lettering on the name plat## fa# 
in Jtetln or English characters; on the new ones, even 

from German factories, the lettering was in Russian. 25X1X 

for instance, the name plate on a galvanometer which hot# the &&** 
soription "Bokazovieh Galvanometer Utikelen, Geretebau 
(Recording galvanometer, built-in), all in Russian letter#* ffe# 

Russian letters were also used to express international tt&MMl 

as volts, amperes, watts, etc, but the name plates never 

any plant name or serial numbers, except the plant number, SUth a# 

"^awod 208", Which referred to an instrument plant in ieuingred* 



7-. The Institute had a quota for repairs, but it took about ;m<pu$h# 

before an instrument which had to be sent out for repaid JM returned- 
The pcaotioe of "black market repairs", that is outside of offluiul 
channels, was strictly prohibited but extremely prevalent, .$& several 


25X1 X 
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8* The Soviets have excellent State catalogs for measuring instruments. 

There is one catalog for each category of instruments, such as thermo- 
' j meters, voltmeters, and pressure gauges. These catalogs are more 
complete than those we had in Germany* They show more standardized 
and interchangeable instruments, while the German equivalents showed 
more instruments with minor differences in size and construction. 

German firms under Soviet control now build instruments sh own in t he 
Soviet cat alogs in conformance with the Russian standard* 25X1X 

25X1 X a Soviet book on instruments which was used extensively at 

^^TPBfflrtute, It contained a listing and description of all the 
standard instruments produced by suo h firms as Fox boro,/ Siemens, 25X1 X 
Schaeffer & Budanberg^ and others, ■■■■■! this was mostly 
a Russian copy or translation of the data contained in the instru* 
ment catalogs of these foreign firms. 


-end- 


Enclosures; 

(A) Measuring Instruments used in Large Chemical Plants 
(b) Reproduced Pictures of Instruments used at GIPKh 

(C) Sketch 1 Electronic Instrument for' Chemical Analyses 

. Sketch 2 Infra-red Devioe for Measuring Carbon Dioxide Content 
of a Gas 

(D) Apparatus for Testing Ignition Lag of Rocket Fuels 
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MEASURING INSTRUMENTS USED IN LARGE CHEMICAL PLANTS 



I Temperature Meters and Regulators 

A* Types: 


S 


1 . Telethermometer — based on a manometer measuring device for use 
up to +300°C. 


2* Resistance thermometer with Wheatstone bridge circuit and 

millivoltmeter or electro dynamometer reading (copper, nickel, 
iron, and platinum resistance wires used). Temperature range 
from -200 C to +500 C. - 

3. Thermo-couples as follows: 


Iron- cons tantan 
Copper-cons tantan 
Nickel-nickelehrome 
Platinum- platinum rhodium 


up to 600°C 
up to 500°C 
up to 900°Q 
up to l600°C 


The reading is on a millivoltmeter, thermograph, compensa- 
tion apparatus, or signal instruments. 


4* Pyrometer and pyri do-pyrometer 

Reading on a millivoltmeter and temperature range from 5^0° 
to 3000 C. 

Tube regulatOT (expansion principle) 

B# Uses: 

The instruments enumerated above were used in all large chemical 
plants with the exception of those requiring special instruments 
due to danger of explosions as, for example, in plants where 
hydrogen is used. In these cases manometrical thermometers are 
used, since they operate without electric impulses. All the above in 
etruments can .-also he modified to operate as pneumatic or mechanical 
regulators, and can be furnished with signal or alarm devioes. 

C. Manufacturers: 


Measuring instruments, switchboards, auxiliary devices, etc, for 
the above instruments 1 through 4 were manufactured and installed 
by the following firms: 


Hartmann & Braun 
V I C Eckardt ' 

Mangels 

- 1 Sehellhase & Co (GST) 

Askania 

Schaeffer & Budenberg 

Siemens 

FoxborcTl 

Brown J 

Steinle & Hartung 

IG Farben Plant Control Offices 


Prankfurt/Main 
Stuttgart 
Leipzig 
Berlin 
Berlin 
Magdeburg 
Berlin 
fuSA and 
^Soviet Union 
Quedl inburg 
Hoechst, etc 


II Quantity Measuring Instruments and Regulators 


A* Types;. 


1 . 

ENCLOSURE 


U-shaped manometers and flowmeters, 
and operated up to 120 atm pressure 


(A) 
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2* Level difference indicators * These were made of 12k steel 
with magnetic indicator* and operated up to 250 atm (non- 
recording) . 


9 


3* Bing manometers — -low pressure type up to 6 atm; high pressure 
type up to 700 atm. They measure liquids (including propane* 
ammonia* etc), gas, steam* and other chemicals* provided they 
are not corrosive and do not react explosively with the blo«3& 
ing liquids in the instruments. These blocking liquids may 
be oil* carbon tetrachloride* water, mercury, etc. 


4* Pressure difference recorders: 

a. Direct recording (sealing ring) 


b* Magnetic transmittal 
c. Inductive transmittal 
d* Diaphragms for low pressure 

(a, b, and c can be used up to 350 atm pressure. For liquids 
flowing 3 l/h or gases flowing 30 l/h, use instruments as 
under 3 above*) 


Begulating shutters* regulating tubes, and venturi tubes are used 
as throttling devices in conjunction with the above instruments* 
depending upon the product to be measured. Armatures and connect 
ing lines must be installed carefully arid accurately to assure 
proper measuring control. 


5* Other quantity maters. 

a* Piston meters for liquids (app 30 cbm/h; supplied by 
IC Eckar&fc, Stuttgart) 

b. Oval wheel meter for liquids (app 100 cbm/h; supplied by 
Bopp & Reuter) 

c. Woltmann meter for liquids (supplied by Woltmann* Berlin) 

d. Gas meter (supplied by Pintsch, Berlin) 

e. Greefe meter and rota meter (floating lift with inductive 
transmission; supplied by IG Farben for own manufacture) 

Use of these instruments same as for 3 above. 

B. Manufacturers: 

IG Farben (for own manufacture) 

Bopp and Reuter 
IC Eckardt 
Junkers 
Askania 
Debro 

Hartmann & Braun 
FoxboroT 
Brown J 

ENCLOSURE (A) 


Hoechst* Leuna* etc 

Mannheim 

Stuttgart 

Dessau 

Berlin 

Stuttgart 

Frankfurt 

f SA and 

oviet Union 


SECRET 


Approved For Release 2001/08/02 : CIA-RDP81-01028R000100120001-6 



25X1 A 


Approved For Release 2001/08/02 : CIA-RDP81-01028R000100120001-6 

secret/security informatics 

-3- 




111 Pres sure Meters and R e gulators 


A* Types t 

1* Micromanometers from 0-10 mm H^Q (also recording) 

2 

2. tonometer with diaphragm or membrane 0-50 kg/cin 

2 

5* tonometer with Bordon spring* 0 to 1000 kg/cm 
4* Manometer with IG safety spring* 0 to 2000 kg/cm^ 

5* Pressure ■ difference manometer 
6. Vacuum manometer 

(All above mentioned manometers can be built as instruments for 
registering, recording, telerecording and signaling, as well as 
for regulating.) 

7* Air controlled manometer (manufactured by IG Parben) 

8. Air controlled difference manometers (manufactured by IG 
Farben) 


B« Uses: 

The manometers mentioned above can be used for almost all chemical 
products and gases. If the gases or chemical products are aggres- 
sive, intermediate membranes or blocking liquids or V2A armatures 
must be used. 


C* Manufacturers; 


Special firms for the production of manometers ares 

Askania Berlin 

IG Eckardt Stuttgart 

Schaeffer and Budenberg Magdeburg 

IG Farben (for own manufacture) Leuna 

Special firms for the production of vacuum recorders and regula- 
tors s 

Hartmann & Braun Frankfurt/Main 

Askania Berlin 

Schellhas© and Co (GST) Berlin 

Debro Stuttgart 

IV High Level Indicators and Regulators 


A* Types: 

1* Ring manometers using mercury and measuring up to TOO atm 
pressure or 0 to 5 a of liquid. 

2* Pressure difference meters which are automatic, magnetic, 
and inductive, operating up to 350 atm with a liquid height 
of 0 to 10 m. 


ENCLOSURE (A) 
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5* Float recorder* also automatic, operating up to 25 atmj 
liquid height of 10 m. 

4* Full float recorder with suspended spring (IG patent), and 
with inductive indication on millivoltme ter reading, with 
liquid height up to 3 nu 

5, Pressure difference meters made of V2A with magnetic trans- 
mittal* 

6* Pfleiderer tube (for boiler houses) 

7. Indicators (stationary) with photocell and inspection glass, 
operating up to 250 ate* 


B* Uses: 


All pressure meters can be installed as instruments for register- 
ing, alarming, recording and regulating. With corrosive products, 
the same precautions should be used as mentioned in III B above . 
These instruments are used to measure the same products as indi- 
cated in II A 3 above. For liquid gases, eg, propane, ammonia, 
etc, the floats should be in the container of the product which 
is measured, since boiling of the liquid can lead to large errors 
in measurement. 

C* Manufacturers: 

Manufacturers of the above instruments are as listed under II B. 
Most of the pressure meters, however, were manufactured in the 
Control Shops of the IG Farben plants. 

V Ana lysis Inst rurae xx t s 

A. Types, uses, manufacturers: 

1. Oxygen measuring instruments and recorders 

0-1 '& and 0-8;a 0 g in N £ , .E , C0 2 

The gas sample is passed over a catalyst which causes the 
oxygen to combine with some other element, and the temperature 
increase is measured by a thermo-battery (crude measurement). 


2. Oxygen, carbon monoxide, and hydrogen measuring instruments 
and recorders, for gas mixtures containing 0-0*1$ 0^ (same 
as above, except that the heat determination is by a Wheat- 
stone bridge. Sensitive measurement.) 

3* Oxygen measuring instrument for mixtures of 0-1$ and 0-100$ 
oxygen in almost all gases including acetylene, but not in 
nitrous oxide. The measuring principle is a magnetic recorder 
of a Wheatstone bridge (ring chamber method.). 

Instruments in 1-3 above have only 20-30 seconds recording delay. 


4# Oxygen, carbon dioxide, sulphur dioxide, carbon monoxide, 
and hydrogen measuring instruments on a mechanical or volu- 
metric basis for measuring mixtures from 0-3$ and from 0-100$ 
of these gases. The analysis of these gases is based on their 
combustion and resulting absorption, then measuring the decrease 
in volume. These instruments are used in all cases where the 
speed of recording is not essential, as the recording delay is 
2.5 to 3 minutes. 

ENCLOSURE (A) spcw-p 
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5* Hydrogen , carbon dioxide, and sulphur dioxide measuring in- 
struments* From 0-1$ and from 0-20$ of the above constitu- 
. ents of the gas to be analyzed® These instruments operate 

on the principle of the heat conductivity of the gas to be 
analyzed in comparison with that of air* Manufacturing 
firms are IG Farben, Siemens, Hartmann & Braun, Askania* 

These instruments are used mainly in boiler houses and for 
fuming gases, as well as for determining hydrogen in the 
ammonia synthesis process* 

6* Uras gas recorder (infra-red recorder). This is mainly for 
measuring carbon monoxide in concentrations of 0-6*1$. The 
measuring principle is based on the absorption of infra-red 
radiations by carbon monoxide. It is used in almost all 
technical and synthetic gas analysis and is manufactured by 
IG Farben, Pollux in Ludwigshafen, and Hartmann & Braun in 
Frankfurt uM* 

7* Density recorder for gases (IG). These are of two types? 
those with electric valve control (IG, Leuna) and those 
with mechanical valve control (IG Oppau). The measuring 
principle is based on the speed at which the gas goes through 
a narrow tube as compared to that of air through a similar 
tube* The recording delay is about two minutes and there is 
considerable interference if the gases are not pure* 

8* Density recorder. for gases* This is based on the principle 
of the lift on a glass sphere floating inside an upright 
glass tube through which the gas is passing. The recording 
is achieved through a magnetic coupling. It is used with 
almost all gases provided the base gas keeps its gaseous 
form at normal outside temperatures* It can also be used 
as an analysis recorder* These instruments are manufactured 
by Pollux, Ludwigshafen* 

9* pH meter recorder 
Measuring principle; 

* a* with standard antimony electrode directly on high 

resistance millivoltmeter 

b. with glass electrode over compensation amplifier 

It is used for measuring the/l??5 r S§S&©ntration in waste 
waters, for boiler feed water purification, for control in 
the production of catalysts, etc. These instruments are 
manufactured by IG Farben (for their own use) and by Hart- 
mann & Braun (Frankfurt aM)* 
f 

10# Concentration meter* These operate on the electric conduc- 
tivity between two electrodes and with an alternating current 
bridge or photoelectric compensation apparatus to determine 
the current* They are used for the preparation of salt 
solutions, etc, and are manufactured by IG Farben (for their 
own use)* 

11* Titration instruments (for example, instruments for titrating 
sulphur trioxide)* These instruments depend for their opera- 
tion on the change of color produced as, for example, when 
sulphur trioxide comes in contact with glucose and iodine solu- 
tion to give a blue color* The color change is then trans- 
mitted by a photocell to a recording apparatus. These instru» 
ments are manufactured by IG Farben (for their .own use)* 
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12. Calorimeter (heat value recorder). The gas whioh is to be 
measured is burned underneath a calorimeter and the heat 
liberated is recorded by a thermo-battery submerged in water* 
The difference in temperature between the incoming and out- 
going water determines the heat value of the gas* This in- 
strument is used tp determine the heat values of almost all 
combustible gases* It is manufactured by Junkers, Dessau# 

VI Other Measuring Instruments and Regulators 

The following measuring instruments are special instruments which 
are manufactured by IG Farben, Louna, in small quantities only, and 
which may show certain differences in the individual pieces* 

Posing devices for liquids 

Automatic analysers 

Steam pressure recorders 

Thrust recorders 

Prop counter with photocell 

Penalty meters with photocell (for liquids) 

If desired, almost all measuring instruments can be remodeled as 
registering, recording, alarm, telerecording, or regulating instru- 
ments* 

VII Comments on the Installation of Instruments 

The most serious mistakes in the teohnology of measurements develop 
through faulty installation. Therefore, the directing engineer must 
be a well-experienced man in electric thermo-measuring installation, 
in order to handle short circuit of the measuring lines caused by 
moisture and/or acidic air? faulty contacts due to corrosion; contact 
resistance; defective switches j eto. He must also have enough ex- 
perience with mechanical measuring instruments to be able to correct 
leaks in the measuring lines and valves; wrong placement of the slid- 
ing throttle valves; explosions due to unsuitable tubing material; 
faulty placement of the measuring lines in the use of quantity meters 
such as flow 1:10; wrong sealing; corrosion; etc* 


25*1 A 
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H — drop passing "thru, light beam 



start of ignition 



lUfsf WWWWMAAM 


L * time taken by drop -ho pass ■from i 
light beam -ho reacn Fuel. (Calculate 

T » Ignition +\me . 

Pattern -From Pho+©-e,le.d+ri'c Cell. 
Pattern -Pr*om Tuning Fork. Cireut 


-iok> second 


Typical Film Fattern 
(no aoale) 




Apparatus for Testing the Ignition Lag of Rocket Fuels 


Electromagnet 

■]rtn S-lopper 

Rubber Tube 
-Qta« Pipefct * 
Citric Acid 



Lens 

Fuel Test Specimen 


Li- /— — Electric motor driven 

-Two emitter Ca+Upde Ray Tube 35 mm Movie Com era. 
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Bolometer Amplifier (without 
Compensation Switch) 
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Compensator Switch 



\ Cas Concentration Measuring Equipment 

\ ’ * El.' CLOSURE (B) 

roved For Release 2001/08/02 : CIA-RDP81-01028R00010012000|ig l ^e 2 of 6 



Approved F(6r 












^Appro ved For Release 2001/0{5/02 : CIA-RDP£1- 


■010E8R000100 




* \ H V \ \ V'W. V v '.A 

BmWi 

o&kS •# 



U.lV *14. K n • i - k: 1 1 1 > - 1 . 1 1 r i • i I m r 

1M < t'«'>l*TUT» liu«m k < hV<iw N), 

: J VbL.wrk, / H.-KIw. i k. { 

M'l /.* 1 I i ;ti<Tri ! 1 jlt-lMTv 
/i itmaJ k' t* 7 

KhtijU hir « llmiJ?, *> K PiriK- 
v Malt. ' 

liroular Chart Reo order 
with Pen 


Abb. 10ft. Aufbau Up* Modo-C0 1 - ^ *“**"?" 

( Maihak}- Schema. A Klektrlacber AnW 1 iH» 

ft OtipumpP' C AhtorptloMgeflfl, D 
fttrierwPTk, E OlflUlechraub* filr GetfiebekMtem, 
r Motor, Q Que^M^tnwfiillftchraub^ j GM- 
elnUitt, la Wa*«rvorl*«e, t aaugtpev*. 

3 DmckPperre, 4 Volummet*r, 5 
A, 7, 3, 9 Rohr*, 1# Me$*locke, 11 »«hT^b- 
hebel It ZyllndPT, 13 TaUchkolbm, 14 A n- 
trlebu’hebel, U Schalth*beJ,l« QueckMlbw- 
se halter, 17 TlntenvorraUbehAKer, IS Hehau* 
row ,' 19 rflhnin^muUer 

C0 o Recorder (P^agramatic) 



Abb >;icktromBRncti«'1ipr Zrlt“( hreibei 

(H. A Ji.). L 

Electromagnetic Time 
Recorder 




i I 

1 C , if 



\ 





■ • ■ ■' .. /u > n'l Abb 1*24' Serhafarbcnscbrelber (AK<;> wlinnii- 

Abb. 123. Seehafarbeu&chrelber (H. * B.) Am>. i ti M h. 

*ohemati*ch. 

Six-color Recorder Six-color Recorder 


Approv^ffig^t^)e 2001/08/02 : CIA-RDP81^t0S8«d(J0f ) lboi2OOO1-| NCLOSURE ^ 

Page 5 of 6 




